Since oligofructose and inulin selectively stimulate the growth 1 To whom correspondence should be addressed and/or activity of certain types of bacteria in gut that are Oligofructose and inulin, naturally-occurring fermentable beneficial to the host, these ingredients are classified as chicory fructans, have been shown to stimulate the growth prebiotics (6). Bacterial fermentation of chicory fructans and of bifidobacteria which are regarded as beneficial strains in other oligofructoses produces short-chain fatty acids (SCFA*) the colon and inhibit colon carcinogenesis in the laboratory in the colon, including a small amount of butyric acid (6,12) animal models. The present study was designed to deterwhich has been shown to increase apoptosis in the colon (13). mine the effect of oligofructose and inulin on the azoxymeFurthermore, there are studies to demonstrate that cultures thane (AOM)-induced preneoplastic lesions such as of bifidobacteria increase the host's immune response (14), aberrant crypt foci (ACF) formation in the colon of male and inhibit 2-amino-3-methyl-imidazo[4,5-f]quinoline-induced F344 rats. At 5 weeks of age, groups of animals were colon, liver, and mammary carcinogenesis (15) and azoxymefed the AIN-76A (control) and the experimental diets thane-induced colon carcinogenesis (16,17) in rats. These containing 10% oligofructose or inulin. At 7 weeks of age, observations raise the possibility that selective fermentable all animals received s.c. injection of AOM dissolved in non-digestible oligosaccharides that enhance the growth of normal saline at a dose rate of 15 mg/kg body wt, once biofidobacteria in the gut could potentially inhibit colon weekly for 2 weeks. The animals were necropsied 7 weeks carcinogenesis. A recent study demonstrates that dietary adminafter the last AOM injection, and the ACF were visualized istration of oligofructose or inulin significantly suppressed the under light microscopy in the formalin-fixed, unsectioned growth of transplantable tumors, TLT and EMT in mice (18). methylene blue-stained colons. They were distinguished by Aberrant crypt foci (ACF), which are recognized as early their increased size, more prominent epithelial cells and preneoplastic lesions in the colon, have consistently been pericryptal space. The feeding of oligofructose or inulin observed in experimentally induced colon carcinogenesis in significantly inhibited the ACF formation and the crypt laboratory animals (19, 20) . Pretlow et al. (21) have also shown multiplicity in the colon. The degree of ACF inhibition was that these lesions are present in the colonic mucosa of patients more pronounced in animals fed inulin than in those fed with colon cancer, and have suggested that aberrant crypts oligofructose. The findings suggest that chicory fructan are putative precursor lesions from which adenomas and supplements inhibit ACF formation, an early preneoplastic carcinomas may develop in the colon. ACF express mutations marker of malignant potential in the process of colon in the apc gene and ras oncogene that appear to be biomarkers carcinogenesis.
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of colon cancer development (22) . There is some evidence that several inhibitors of ACF formation reduce the incidence of colon tumors in laboratory animals (20) suggesting that Introduction ACF induction can be used to evaluate novel agents for their potential chemopreventive properties against colon cancer. The Cancer of the colon is one of the leading causes of cancer purpose of this study was to determine the effect of oligofrucdeaths in both men and women in the Western countries tose and inulin on carcinogen-induced colonic ACF formation including North America (1). Epidemiological studies have in the rat. demonstrated that increased consumption of fruits and vegetables and high intake of total dietary fiber reduce the risk of Materials and methods colon cancer (2,3). Human metabolic epidemiological studies indicate that beneficial effects of dietary fiber in relation to Animals, diet, carcinogen and chemopreventive agents modulation of colon cancer development depends on composiAzoxymethane (AOM) (CAS:25843-45-2) was purchased from Ash Stevens (Detroit, MI). Raftilose P95 and Raftiline HP which contained mainly tion and physical properties of fiber (4). Animal model studies oligofructose (95%) and inulin (99.5%), respectively, were supplied by Orafti also suggest that colon tumor-inhibitory properties of dietary s.a., Tienen, Belgium. Raftilose which was produced by partial enzymatic fiber depends on its composition (5).
hydrolysis of chicory inulin is a mixture β[2-1] fructans with degree of Among the types of dietary fiber, inulin and oligofructose polymerization (DP) ranging between 3 and 8 (average DP, 4.5). Raftiline HP are β (2-1)D fructans which are not hydrolysed by mammalian is chicory inulin of which the lower DP fraction has been removed. Its DP ranges between 10 and 60 (average DP, 25). This choice of test substrates enzymes in the gut, but are fermented by colonic microflora thus allows to observe effects of DP. Weanling male F344 rats were purchased and behave as soluble fiber (6-8). Oligofructose and inulin from Charles River Breeding Laboratories (Kingston, NY). All ingredients of occur in common food stuffs such as chicory, leeks, garlic, the AIN-76A semi-purified diet were obtained from Dyets Inc., (Bethlehem, onion, artichoke, and asparagus at high levels (9). Chicory PA) and were stored at 4°C until the experimental diets were prepared. The percentage composition of semipurified diet is as follows: casein, 20; D,Lfructans selectively stimulate the growth of bifidobacteria at methionine, 0.3; corn starch, 52; dextrose, 13; corn oil, 5; alphacel, 5; mineral mix (AIN-76A), 3.5; vitamin mix (AIN-76A), 1; and choline bitartrate, 0.2 *Abbreviations: SCFA, short-chain fatty acids; ACF, aberrant crypt foci; AOM, azoxymethane; DP, degree of polymerization; HP, high performance. (23) . The rats were held in quarantine for 1 week and had access to modified AIN-76A semipurified control diet. They were randomly distributed by weight oligofructose were comparable throughout the study (Table I) .
into various dietary groups and were transferred to an animal holding room
There were no signs of any adverse effects in liver, kidney, where they were housed in plastic cages, three rats/cage, under controlled stomach, intestine, or lungs of animals fed inulin or oligoconditions of a 12 h light/12 h dark cycle, 50% relative humidity, and 21°C
fructose.
room temperature. Raftilose and Raftiline were added to the control diet at 10% level at the expense of starch.
Aberrant crypt foci
Experimental procedure Table II summarizes or inulin in the diet significantly suppressed the total number to standard procedures (19) . Aberrant crypts were distinguished from the surrounding normal crypts by their increased size, significantly increased of ACF/colon as compared to the control diet; the degree of distance from lamina to basal surface of cells and the easily discernible inhibition was more pronounced in the animals fed inulin (P pericryptal zone. Crypt multiplicity was determined as the number of crypts Ͻ 0.0006) than in those fed oligofructose (P Ͻ 0.02). Crypt in each focus and categorized as those containing up to three, four or more multiplicity in terms of 2 or 3 aberrant crypts/focus were also aberrant crypts/focus. All colons were scored by one observer without knowing the identity of agents under study; scores were checked at random by a significantly inhibited in animals fed inulin (P Ͻ 0.02-0.0001) second observer.
and oligofructose (P Ͻ 0.04-0.01).
Statistical analysis
All results were expressed as the means Ϯ SD and were analysed by oneDiscussion tailed Student's t-test. Differences were considered statistically significant at P Ͻ 0.05.
The present study was undertaken to evaluate the selective chicory fructans for their potential inhibitory properties against Results ACF formation in the colon, which are putative preneoplastic General observations lesions. Because multiplicity of aberrant crypts has been a probable predictor of colon tumor outcome (24) , the present The body weights of AOM-and vehicle-treated animals fed the control and experimental diets containing 10% inulin or study used this criterion to evaluate oligofructose and high performance (HP) inulin for their potential inhibitory properrate and also is being fermented in the more distal part of the rat colon. The majority of AOM-induced ACF occurs in the ties. The results of the present study indicate that dietary oligofructose and inulin inhibits AOM-induced colonic ACF distal part of the colon. This is another argument supporting the involvement of fermentation in the actually observed formation in rats suggesting the potential colon tumor inhibitory properties of chicory fructans. Although the precise mechanphenomena.
In conclusion, the results of this study demonstrate that isms by which oligofructrose and inulin inhibit preneoplastic lesions of colon are not fully known, it is likely that the effect dietary administration of oligofructose and inulin inhibits the formation of preneoplastic lesions in the colon. Further of these agents proceeds through the modulation of microflora (6,11) and production of SCFA (6,25) in the colon. In vitro experiments including preclinical efficacy studies are warranted to fully evaluate these food components for their preventive studies showed that incubation of fecal bacterial cultures with oligofructose and inulin selectively stimulated the growth of properties in colon carcinogenesis. bifidobacteria while maintaining the E.coli or clostidia at low levels (10,11). In diet intervention studies Gibson et al. inulin fraction, which is probably due to its slower fermentation
